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SOLUTIONS OF PROBLEMS— ALGEBRA. 
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Chronometer, rate uniform, indicates time at Washington and is h hours slow, etc. 325 11 

Determinant, to evaluate certain 116-117 

Equation, solve quadratic, without completing square. 332 66 

Equation, Algebraic, coefficients all integers. If /(0) and /(l) are both odd, 

equation cannot have integral roots. 327 38 

Extract root of certain irrational quadratic numbers. 331 64-66 
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Function, important in Number Theory, defined by certain conditions. Two func- 
tions satisfying conditions are given, to find others. 330 64,90 

Maximum value of bx+cy, find, if <& + xy + y2 = 3a» . 328 39 

Notes, $1800 in, payable $18 monthly. Find present value, etc. 335 116 

it, prove, equal to certain series. 338 169-170 

Series, sum of n— 1 power of natural numbers, to find n so that sum is divisible by 

n2 . 340 217 

Series, sum certain infinite. 334 90-91 

Series, wth term is given, to find sum. 326 11 

Series, find sum of, formed by inserting n arithmetical and n harmonical means 

between a and 6, etc. 329 39-40 

Series, certain, prove that one is equal to another. 341 ^ 217 

Series, sum infinite, whose general term is 

(n m— 1)»— l 

(w m+l)»+i . 333 90 

Series for rapid method of finding square roots of numbers. 339 170-171 

Series, prove sum of certain, equal to Jlog2 — _ 1 ¥ w. 342 240-241 

Regiments, three move north as follows: B is 20 miles east of A, etc. 337 169 

Work to be done by A and B under given conditions for a given sum. 343 241-243 

GEOMETRY. 

Cylinder, smooth circular, position given with respect to source of light, find line 

of brilliancy, 349 13-14 

Circle, to place in, two chords which shall be in a given ratio and given distance 

apart, 353 41 

Cone, right circular, cut by two parallel planes, etc. Are the straight lines paral- 
lel to the asymptotes of the hyperbola, etc.? 371 244-245 

Ellipse, show that focus of, may be regarded as indefinitely small circle, etc, 362.. 118-119 

Lines, cut four coplanar, non-copunctual straight in harmonic range, 358 68-69 

Quadrilateral, bisectors of opposite angles meet in O and Of, find tangent of angle, 

etc., 361 117-118 

Quadrilateral, given. Find side of inscribed square, 350 14-15 

Room, 30 feet by 12 feet by 12 feet. Fly at one end, spider at other. Find short- 
est path from spider to fly, 357 67-68 

Rhombus, between sides, to insert line of given length, etc., 364 140-141 

Segment, circular, revolves successively about diameters, etc., 360 93 

Triangle, right isosceles hypothenuse h; an isosceles triangle with two sides h, 

etc., 351 15 

Triangle, construct; having given base, vertical angle, and sum of altitude and two 

remaining sides, 352 40-41 

Triangle, circumscribed to one of two parabolas, etc., 354 41-42 

Triangle, construct, having given, base, vertical angle, and difference of other 

two sides, 356 66-67 

Tangents drawn to two confocal parabolas from any point on common tangent, 

show, etc., 359 92-93 

Triangle, construct, given base, vertical angle, and difference of altitude and sum 

of other two sides, 363 139-140 

Tetrahedron, given coordinates of four vertices, to find volumn in terms of, ex- 
pressed as a determinant, 365 171-172 

Triangle, construct, given base, vertical angle, and difference of altitude and dif- 
ference of other two sides, 366 172-173 

Triangle, construct, given base, vertical angle, and ratio of altitude to sum of 
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Trisectors of angles of certain triangle given, to show synthetically that certain 

are the vertices of an equilateral triangle. 370 244 

other two sides, 368 218 

Tangents from point to a circle are bisected by line XYZ, which cuts a chord in 

X, etc., 367 217-218 

CALCULUS. 

Angle of minimum deviation of ray of light through prism, 283 43-44 

Beam rectangular, taken horizontally from hall into corridor. Find width of 

smallest corridor, etc., 282 42, 93 

Curve, find length of integral, of differential equation, etc., 293 174 

Curve, such that rectangle under perpendicular from two fixed points on normals 

are constant, 289 94 

Curve of pursuit, 295 219-221 

Equation, solve certain partial differential, 292 173-174 

Ellipse, given radii of curvature of, at extremities of conjugate diameters, etc. , 285 45-46 

Equation, solve certain differential, 286 69, 141-142 

Ellipse, show when equation of second degree represents, area, etc., (statement 

of this problem was omitted), 290 95 

Evaluate certain indefinite integral, 288 70 

Equation, solve certain differential (Riccati's), 291 142-143 

Logn, prove=(l-fJ+J . . . .) — C+ . . ., n greater than unity, 281 16-19 

Lense, object placed at principal focus of convex, determine its position, etc., 287. 69-70 
Function, examine certain, and determine why minimum is greater than its maxi- 
mum, 294 174-175 

Triangle, inscribe maximum, in given circle, 284 44-45 

MECHANICS. 

Bar, uniform, lower end on ground, supported by rough fixed peg, etc. 239 72 

Beam, simple, supported at ends, is so loaded that load increases uniformly from 

ends to center. Find deflection at center. 236 46-47 

Beam, simple, supported at both ends. Loaded in form of parabola. Find deflec- 
tion at center. 241 96-97 

Billiards, in game of, player observes two balls, at rest in certain position, etc. 244 99 

Body moves with constant speed in circumference of ellipse. Find rate of approach 

to center, etc. 245 175-176 

Curtain in New York theater, supported by thin circular rings moving on cylindrical 

rods, etc. 242 97 

Cylinder standing on seat in a railway car while train is getting under way, etc. 
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Elliptical area, find center of pressure of, etc. 238 71-72 

Ladder placed against smooth wall. Man ascends to top, etc., 234 19-20 

Load, supported by three strings, is attached, etc. Find stresses in strings. 249. 245-246 
Pentagon formed of equal uniform heavy rods connected by smooth joints at ends, 

supported in vertical plane, etc., 246 176-177 

Projectiles, officer observes that they fall short of target for one elevation and 

go beyond for another, etc., 237 71 

Rod, uniform heavy, turns freely round a hinge at one end and rests with other 

against vertical wall, etc., 235 46 

Table, smooth circular, surrounded by rim. Ball is projected under given condi- 
tions. Show that ball will return, etc. 250.. 246-547 

Weight, supported by three strings, etc., 243 97-98 
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Wire, perfectly flexible, suspended from tops of two vertical supports 300 feet 

apart, etc., 240 95-96, 143-147 

NUMBER THEORY AND DIOPHANTINE ANALYSIS. 

Equation whose roots are all the primitive wth roots of unity without repetition. 169 120 
Integers, prove that sum of squares of reciprocals of, which are not divisible by 

square of anyprime is 15/^2 . 164 73 

Integral values, find, for x, y, u, and v in a system of three equations. 168 119-120 

Integral values, find, satisfying an equation formed of the sum of the squares of 

n numbers such that their sum is a biquadratic. 173 147-148 

Rectangles, given areas of, to find rational values for sides and diagonals. 170 120-121 

Solve completely a certain system of equations. 171 121-123 

Show that certain factorial fraction is an integer. 172 147 



